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1- An isolked DNA sequence other th. /u 
sequence listed in SE^ ID N0:41. SEQ ID NO 43 Se2 m m!^'"''"'' """"^ 
NO:68, encoding an EP^PS en.v^ u r ^ ^^'^^ SEQ ID 

XiisG,S,T.C,Y,kQ.DorE; 
X2 is S or T; and \ 

-G-D.K-X3- (SEQ ID NO:34 ^ "Wch 

X3 is S or T; and 1 
-S.A-Q.X4-K- (SEQ ID NO:39), in which 

X4isA,R,N,D,C,Q,E,G,H,I,L, 
-N-X5-T-R- (SEQ m NO:40), in which 

X6isA,R,N,D, C, Q, E,G-H,I, 



/ 



r.F,P,S 



^.T,W,YorV;and 
lw,YorV. 



2- A DNA molelciilp of rVi • - • 
e 1. moiecuie of (Tlaim 1 in which the PC 

forphosphoenolpyruvate is between 2 and /s ^M. 



and 500 



3. A DNA moiec^e of Cl^m 1 L which the ratio is between 25 



^°^^»'"->^"fCIai„/linwhichX.isDorN;X,isSorT.X3 
isSorT;X4.sV.IorL; andXjisP ' ^ 



cry 



5. 



A DNA molecule of ClLim 4 which encodes an EPSPS enzyme 
having the sequence of SEQ ID N0:$. 



6. A DNA molecule of Cl^m 5 ,having the sequence of SEQ ID N0:2. 



• 
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^. A DNA .Ceile of Cai. 5 having the sequence of SEQ n)NO:9. 
oL t ^'-A - the p™au^„„ 

sr t r ^^^^ t ^-t-- - 

domains: ^^^^i^^nzxme having the sequence 

-R-X1-H-X2-E- (SEQ ID Nb:37), in v^^ch 

Xi is G, S, T, C, D 0/ 

X2 is S or T; and 
-G-D-K-Xa- (SEQ ID N(J/:38tln 

X3 is S or T; and / 
-S-A-Q-X4-K- (SEQ ID NO:39)X which 

X. is A, R. N, D, CrQ. ^/gW^ F, P, S. T, W. Y or V; and 
-N-X5-T-R- (SEQ ID NO:40)/n which 




and 



Xs is A, R, N, D. C, d E, G. H, I, L, K, M, F, P. S. T. W, Y or V; 



c) a 3' non.transIate6 region which functions in plant cells to cause 
the addition of a stret/h of polyadenyl nucleotides to the 3' end of the 

RNA sequence; / 

where the promoter is heterologous with respect to the structural DNA 
sequence and adapted tjl cause sufficient expression of the encoded EPSPS 
enzyme to enhance thy'glyphosate tolerince of a plant cell transformed with 

the DNA molecule, / \^ 



* • 
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9- A DNa\ molecule of Claim 8 in which th^ . 
sequence encodes a\ fusion polypeptide comprL nZ ''''^ 
cWoroplast transit pepU and the EPSPSenzvm. / 



10. A DNA moLule of Claim 8 in which X n xt 
isSorT;X.isV,IorL; IdX^isPorQ. ^ ^ or T; Xs 

11. A DNA moieirule of Claim 10 in /hi.i, ,u ^ 

sequence encodes an EPSPS enzyme selecL^t ^''^ 

SEQ ID N0:2, SEQ ID N0:4, SEQ ID N^^o m mT' """'^^'^^ 
— ^ SBQ ID N0:41 and SEQ ID 



NO:43. 



12. A DNA molecule of Ch 
isSorT;X4isV,IorL; andiXgifto^ 



orN;X2 isSorT;X:3 



13. A DNA molecul/of C 
sequence encodes an EPSPS 



which the structural DNA 
7^ iNVj.tj, bJiQ ID N0:41 and SEQ ID 



NO:43. 



14. A DNA moiecule/of Claim 12 in which the EPSPS 
SEQ ID N0:3. 



sequence is 



15. A DNA mol^uie of Claim 14 in which the 
DNA virus promoter. 



promoter is a plant 



frcn, th ^''Y"'""'' °' ""^^ - -elected 

from the group coasy^ting of CaMV35S and FMV35S promoters. 



f 
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17. A DNa\ molecule of Claim 14 in which/(h. ^ 
sequence encodes a chloroplast transit pep^de ^^^^^^ 
consisting ofSEQ ro Wll and SEQmNO:!^^^/^^ 

18. A DNA mllecule of Claim 17 in whicl^h*. r . 
:s selected from the Lup consisting of 3s ' 3^'^ 
translated regions. 1 '""^/^"^ ^ and the E9 3' non- 



19. A method of producing genetica 
tolerant toward glyphosa^ herbicide, compri« 



a) 



inserting intone genome of^plant 



stranded DNA molecule cbmjrising: 

i) a promote/ wMdE^ctioi 
ofanRNA sequence, J ' 

ii) a structural DNA sequ^ 



[ytransformed plants which are 
" le steps of: 

/cell a recombinant, double- 



it ceUs to cause the production 



causes 
enz^ 



he production of an 
having the sequence 



and 



/ • V ?® ^^^^ 

RNA sequence whfch encodes |4VePSPS 
domains: 

-R-X1-H-X2-E- (SEQ ID NO:37), ZTii^hld^ 

Xi is G, S, T,C,Y.N, Q,|(orE: 

X2 is S or T; and 
-G-D-K-X3- (SEQ ID NO:38),/n which 

X3 is S or T; and 
-S-A-Q-X4-K- (SEQ ID NoL), in which 

X4 is A, R, N, D, cA E, G, H, I, L, K, M, F, P, S, T, W, Y or V; and 
-N-X5-T-R- (SEQ ID Noio), in which 

X5isA,R,N,D.dQ.E,G,H, I, L, K M, F, P, S,T,W,YorV; 
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oftheRNAseqnenl; ^ 
where the promoter is hLrologous with/respect to th . 
sequence and adapted to luse sufflci, J structural DNA 

enhance the „^We totceTaT^^^^^ ^"'--""^ - 

molecule; \ ^ H ^^^^ transformed with the DNA 



nucleotides to the 3' end 



b) obtaining a transV< 

c) regenerating frd 
transformed plant which has i 



brmed plaht cell; and 



rease( 



ransformed plant cell a genetically 
Werance to glyphosate herbicide. 



20. A method of q 
T;X4isV,IorL; andXs 



IS 



ich Xi is D or N; X2 is S or T; X3 is S 



or 



21. A method of 
encodes an EPSPS enzym^ 
N0:2, SEQ ID N0:4, SEQ II 



iim fiO in whic 
s^kict^d from 
:6, SEQ 



the structural DNA sequence 
te group consisting of SEQ ID 
rO:41 and SEQ ID NO:43. 



22. A method of Cla/m 19 in which the 
encodes a fusion polypeptide obmprising 
peptide and the EPSPS enzyXe. 



structural DNA sequence 
an amino-terminal chloroplast transit 



23. A-ethodofc/aim22inwhichX,isDorN;X,isSorT;X3isSor 
i; A4 IS V, I or L; and X5 i^P or Q. 



24. 



A method /of Claim 23 in which the structural DNA sequence 
N0.2. SEQ ID N0:4, j^EQ ID N0:6. SEQ ID NO:42 and SEQ ID NO:44. 




-201- 



forthinSEQIDNOrS. 



38-21(l0660)A 



enzyme is that set 



26. A method of Cl^im 25 in x^irh f 
virus. r ^ T'^ P'-^^^^ter is from a plant DNA 

27. A method of Claikn 2f5 ir«/«,k- u ^.i. 

group consistmg of CaMV35S L lX«f " the 

i^iyivooa promoters. 

I j V 

28. A glyphosate-tol^nt Jhllnt />«n ■ • 

Claims 9, 12 or 14. y^T'fT °" ""P^^-e « DNA molecule of 



29. A glyphosate-6ai«f^*t DlantN«*»n • . 
promoter is a plant DNAti/fllltlr^ 

30. A glyphosate-t>to|Urpla„t cell of Claim 29 in which the 
p" mlr '"T- — « °^ <^™3 and P^^.^ 



31. A glyphosate-to4rant plant cell of Claim 28 selected from the 
group consisting of com, whX rice, barley, soybean, cotton, sugarbeet oilseed 
rape canola. flax, sunflowl potato, tobacco, tomato, alfalfa poplar^ ^ 
eukalyptus, apple, lettuce, /eas, lentils, grape and turf gr^ses 



32. 



33. 



A glyphosatettolerant plant comprising plant cells of Claim 



31. 



fron, , DMA ^^'^^'^f"^^"^''' P'"'' f Claim 32 in which the promoter is 
from a DNA plant vinislpromoter. 
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34. A glyphosatfe-tolerant plant of CI Jm • 



ling weeds in a field containing a 
'prising the steps of: 
Its which are glyphosate-tolerant 
led DNA molecule being inserted into 

i to cause the production 

atuses the production of an 
enzyme having the sequence 



36. A method for selective! 
crop having planted crop seeds or 

a) planting the crop 
as a result of a recombinant doi 
the crop seed or plant, the DK 

i) a promoter whic 
ofanRNA sequence, 

ii) a structural DN; 
RNA sequence which e 
domains: 

-R-Xi-H-Xo-E- (SEQ IiySrO:37), in which 

Xi isG, S, T,C,/V,N. Q.DorE; 

X2 is S or T; 
-G-D-K-X3- (SEQ YnO:38), in which 

X3 is S or T; And 
-S-A-Q-X4-K- (Se6 id N0:39), in which 

X4 is A, R,k D, C, Q. E, G, H, I, L, K, M, F, P. S, T, W. Y or V- and 
-N-Xs-T-R- (SEd ID NO:40), in which 

^5 is A 1 N, D, C, Q. E, G, H,V L. K, M. F, P, S, T, W. Y or V; 
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iii) ^ 3' non-eranslated DNA sequence which fonoH« • , 
to cause the adAon of a stretch of no^ 7/7 

of the RNA sequel -cleotides to the 3' end 

where the promoter is leterologous with reaibect to th. . 
sequence and adapted toLn«o « • 7 structural DNA 

a aaapted to dause suffiaent expression of the EP<?P<3 
enhance the glyphosate toierance of the croppL trIVf L 
molecule; and 1 ^ transformed with the DNA 

b) applying to the crop and weeds iA the field a auffiH.n* 



37. A method of Clai4ri\36 
T;X4isV,IorL; andXsisPbi 



^hicM Xi islo or N; is S or T; X3 is S 



or 



38. A method of Ctl 
encodes an EPSPS enzyme selecj 
N0:2, SEQ ID N0:4, SEQ ID N( 



ihe structural DNA sequence 
the sequ^ces as set forth in SEQ ID 
'and SEQ ID NO:44. 



6, SEQ ID N0:4: 



39. A method of Claim 3( 



iich the structural DNA sequence 



encodes a fusion polypeptide compj/sing an ammo-terminal chloroplast transit 
peptide and the EPSPS enzyme. 



40. A method of Claim/&9 in which Xi is D or N; Xo is S or T; X3 is S 
T; X4 is V, I or L; and X5 is P o/q. 



or 



41. A method of cflaim 40 in which the structural DNA sequence 
encodes an EPSPS enzym/ selected from the sequences as set forth in SEQ ID 
N0:2, SEQ ID N0:4, SEC^ ID N0:6, SEQ lbNN0:41 and SEQ ID NO-43 



-204- 

EPSPS enzyme as set fU i„ SEQ ID NO: 
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feDNA molecule encodes an 



43. A method if Claim 42 • J 

^"Pri^esap^n.oterselledfron.the'lr""'' """^ f<«her 
™V35S promoters. \ T"" ""^^^ of the CAMV35S aj 

i / 

Amethodofaiim43 • i t. 

Sroup consisting of corn, wheit, nil^^l""" from the 
rape, canola, flax, sunflowerl i^ZlT' V"' "il^ed 

• -e, lett.ee, P".e. 

sequence encodes a chloLl^si structural DNA 

consisting of SEQ ID No\l SEoM^;^^ ^''^"^ g^oup 

NO:17. ^A^' N0:13,^Q jd nO:15 and SEQ ID 

46. A DNA molecule o>piaim4S>hr i,- i, u 
peptide is encoded by a DNA ^.J "^^^^ chloroplast transit 

SEQ ID NO:10, SEQ ID m u st^Zt^'"'' ^°~g of 

^ ^^12, SEQ ID NO:14 and SEQ ID N0:16. 

47. A DNA raolecule/of Claim 9 ' k- u 
sequence encodes a chloronlit . structural DNA 

consisting of SEQ ID N0:na7^^^^^^^ 

peptide !s enlTbytDTi;' ^^^^^^^^ ^^^^ 

SEQ ID NO:10 and SEQ ID ^^^^ ""^'^^^'^^ °^ 




-205- 

38-21(10660)A 

49. A DNA moleiule of rio,- • 

51. A DNA molecule W ClaiX 47 • u- u i. 
from the group consisting of CaW sXrl^^oto ^^^^^^ 

«\ u^o^nart^V 35S promoters. 



52. A DNA molecule, 
from the group consisting of Ca 

53. A DNA molecule oi 
is selected from the group col 
translated regions. 

54. A DNA molecule of ( 
is selected from the group con 
translated regions. 



im 48 in 
and 



^hich the promoter is selected 
' 35S promoters. 



im 



li^ti 



L which the 3' non-translated region 
.^t41ia-tiQS3' and the E9 3' non- 



(aim 50 in which the 3^on-translated region 
^tmg of the NQS^ V and the E9 3' non- 



is . 1 ,^''''t"°'""''T"'°^''^^"^^^^^^3'non.translatedr 
s se ected from the group consisting of the NOS 3' and the E9 3' nT 
translated regions. ' 

56 A DNA molecule Jf Claim 52 ih which the 3- non-f^slated region 
.s se ected from the g^oup Lsisting „£ the NOS Z' and the E9 3' tT- 
translated regions. ' 



4 • 
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57. A DNA molecule of Claim 53 • 

sequence encodes an\EPSPS l, ^ structural DNA 

NO:44. \ ^ / NO:42 and SSEQ ID 

58. A DNA molecule of Cl^m 54 • 

sequence encodes an EP^PS en2ymJselect.H\ u DNA 

SEQ ID NO:3, SEQ ID NO.5 SEWmtn . ' ^""^ ^^'^^"^^^ of 

NO:44. ' NO'^' SEQ ID NO:42 and SEQ ID 



59. A DNA molecuU 
sequence encodes an EPSPJ 
SEQ ID N0:3, SEQ ID N( ' 
NO:44. 



inz] 
SEj 



'layii 55 in which the structural DNA 
selected from the group consisting of 
I^J^O^SEQ ID NO:42 and SEQ ID 



60. A DNA moleculJ 
sequence encodes an EPSPS enj 
SEQ ID NO:3, SEQ ID NO: 
NO:44. 



Haim 56 



which the structural DNA 
from the group consisting of 
2Q ID NO:7, SEQ ID NO:42 and SEQ ID 



leselected 



s.au ^ K Clain. 57 in which the structural DNA 

SEQ ID NO:43. 



n ID NO:4, SEQ ID N0:6, SEQ ID N0:41 and 



62. A DNA molecJe of Claim , 58 in which the structural DNA 
sequence contains an EPs/s encoding Uquence selected fro^ Z g^o^^ 
^s^ngofSEQ ID N0:2,U ID NO./SEQ ID NO:6, SEQ ID NO:^: 



-207- 



38-21(10660)A 



SEQIDNO:43. | ^ ™ NO:6, SEQ ID N0:« and 

\ I 
64- A DNA molecuie of ClaiL fin i„ 
sequence contains an EPSpA encodtf ' °NA 

consisting of SEQ ID NO-a So mtfeir" 8~"P 
SEQIDNO-43 ' ^''P /T^'^*^ N0:41 and 



65. A DNA molecu^/f cil^ • ^ , 

ccuae yoi umim 53jn^which the stnictnml nxTA 
sequence encodes an EPSPS^^Jr^/iL^'r^T^ ^ sinictural DNA 

^cfizyme-ttaving the sequeritee of SEQ ID NO:3. 



66. A DNA molecule 
sequence encodes an EPSPS ei 



I, 



|aim 54 inj^h the structural DNA 
avingjthtfsequence of SEQ ID N0:3. 



67. A DNA molecule of Aain> 65 in which the structural DNA 
sequence encodes an EPSPS enzyn>l having the sequence of SEQ ID NO:3. 

68. A DNA molecule of /claim 56 in which the structural DNA 
sequence encodes an EPSPS enzyie having the sequence of SEQ ID N0:3. 

69. A DNA molecule i Claim 65 in which the structural DNA 
sequence contains an EPSPS f coding sequence selected from the group 
consisting ofSEQ ID NO:2 and OT;q ID NO:9. 

70. A DNA molecule/ of Claim' 66 in which the structural DNA 
sequence contains an EPSpW encoding sequence selected from the group 
consisting of SEQ ID N0:2 and SEQ ID N0:&. 
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71. A DNA molecule of Claim 67 in Ui.h 

sequence contains an Ep'fePS Pno.^- / structural DNA 

consistingofSEQIDNO:2^;7SN^^^^^^^ ^-P 

72. A DNA molecile of Claim 68 i which th« . 

sequence contains an EPSP^ enooHi« i structural DNA 

consistingofSEQmNO:2an^SEQ^^^^^^^ ^^^^^^^^ ««>UP 



A glyphosate-tolerant plant cel/of Claim 29 in which: 



group consisting of CaMV 35S 



73. 

(a) the promoter is selected 
and FMV35S promoters; 

(b) the structural DNA se^uencrfe^codes' 
(i) a chloropla,^t|an^^ selected from the group 



consisting of SEQ ID NO 
H) NO:17; and 

(ii) an EPSPS 
SEQ ID N0:3, SEQ ID 



as, SEQ IDNO:15andSEQ 



select 



N0:44; and 



) 



from the group consisting of 
N0:7, SEQ ID NO:42 and SEQ ID 



(c) the 3' non-translated 
of the NOS 3* and the E9 3' non-tra 



n 



fegion is selected from the group consisting 
ilated regions. 



X A glyphosate-tol/rant plant cell of Claim 73 in which the 
structural DNA sequence com/rises: 

(a) a chloroplast tZnsit peptide encoding DNA sequence selected 
from the group consisting SEQ ID NOMO, SEQ ID NO:12, SEQ ID NO-14 
andSEQIDNp:16;and ' ii^ iNu.i4 

(b) ^n EPSPS encoding sequence^ 

Of SKQ 10 K0:2, SEQy^.o., SEQ ZD N0:6, SEq7d -;^:Z:^Z 

N(J:43. ' 



4 • 
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7^- A glyphoaatUolerant plant r.li)„f ■ 
structural DNA sequence Lprises: / " 

(a) a chloroplaat iransit peptide enZdm,, nwA 
-»tJ^p.^,L..Loi^^^ sele^ 

a DNA sequence encoding L EPSP<? ? 
sequence of SEQ ID NO:3. \ / ^^^^ ^^^'^''^ 




7- A glyphosate-tolerant plan/ ceil of Claim nl ■ . 
structural DNA sen„*>t..« 1 ™ ^Wch the 

j-»xNA sequence comprises an fpqtjg j- 

rape, canola, flL, sunflrwrpIFfc^' "^'^ "'-^ 

eucalyptus, apple, lettuce. Z^^^^' '""^^ 

ff^s//P^Pe-aB(tturf grasses. 

c.aij?.„::r:r;""^i^^ ^ °- — - 

(b) the structural DNA sy(uence encodes: 

(i) a chloroplast/transit peptide selected from the group 
consisting of SEQ ID Noil, SEQ ID NO:13, SEQ ID N0:15 and SEQ 
ID NO: 17; and / 

(ii) an EPSPs/enzyme selected from the group consisting of 
SEQ ID NO:3. SEQ who:5, SEQ ID NO:7. SEQ ID NO:42 and SEQ ID 
NO:44; and / ^ 

f M^c o.'^^ ^' is selected from the group consisting 

of the NOS 3- and the E9 3'/non-translated regions. 



4 
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lant 



^ Claim 80 in which the structural 



poptitie 



and SEQ ID N0:16; and \ ' ^ ^^^^2, SEQ ID N0:14 

NO:43. \ ^ "^y®- m N0:41 and SEQ ID 

go 

A glyphosate-tolerant 
DNA sequence comprises: 

(a) a chloroplast trs 

from the group consisting of SE^/l 

(b) a DNA sequenci/ei 
sequence of SEQ ID NO -3 

DNA sequence comprises an Esfeps encoding sequence selected fr„ T 
groupco^istingofSEQIDNO:24ndSEQIDNO:9. 

P- A glyphosate-tol/ant plant of Claim 82 selected from th» „ 
consisting of com wheat ri^yk. 1 s^'ectea trom the group 

canola, L, sunflower I ^ r 7'"°""^ 

uniiower, riotato, tobacco, tomato, alfalfa, ponlar nin.. 

eukalyptus, apple, lettuce,/eas, lentils, grape and turf grassy ' ' ' 
f> / 

A seed of a flflyphosate- tolerant plant of Claim 32. 

^ / 

p. A seed of^ glyphosate- tolerant plakt of Claim 35. 



encodi^NA sequence selected 
'.10 and SE^^ NO:14; and 

SPS enzyme having the 



nngai 
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f. l ^. A seed o^glyphosate. tolerant plJofQaun 79. 



A^-lof^giyphosate-toWplJofCUtosO. 
y A seed ofagl^ho^ate- tolerant plit of ciai.„ 81. 
A A"«'<'f«8i3Thosate.tolerantpL.faaim82. 

^ Aseedofagiyphosate-to^,^,3„y„fCIann83 

/I- A transgenic soybean nlknt whiA f • 
which encodes an EPSPS enz™, hlT * heterologous gene 

between X and X50 ^ and!l ^OSS^Tt^ 
-d 500. said plant •^^^i^.X^lH^^ 

herbicide at a rate of 1 Ib/acrJLQ '°/-'"'7"''"'"»«'hylglycine 
herbicide appUcation "^"y^Y^* sigmficanj^eld reduction due to 




Seed of a soybean plant tlf Claim 91. 

<id ^ Y , 

^ ^. In a method for tJ Vansformation and regeneration „f 
transgenic plants, the improvemei/t wKirh . u "^^S*"'"^**'"" "f 

resistance marker gene comp„rX ^'^"o-'- 

Lsirrir/coraTHP^ t 

domains: / ""^^ ^^"^"^ 
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-R-Xi-H-X2.E-(SEQlDNO:37).inv^hich 

XiisG,S,T.c\Y,N.Q.Do/E; 
X2isSorT;aud\ 

X3 is S or T; and i 

■S-A^X4-K.(SEQIDNO:39).iw„Ud> 

X.isA,R,N,D,c;aj; Jn i t ir ^ 
■N.X».T.R. (SEQ ID NO^l Jwch ^' ^ « 



and 



X6isA,R,N,D, 

a 3' non-translai 
to cause the addition 0! 
oftheRNA sequence; 



H, I»L»K,M,F,P,S,T,W,Y 



or V; 



sequei 
tch of pc 



?e which functions in plant cells 
^adenyl nucleotides to the 3' end 



where the promoter is heterolo 
sequence and adapted to 

render a plant cell transformed ^^^^7^^'' 
level of glyphosate. "^"^/^^^^^^^e DNA molecule tolerance to 



"^^^ ''^'P^'* *° Structural DNA 
rr/rr^l!~ ^^^^e polypeptide^: 

a toxic 



A method of Cl 



is S or 



A method of Cl4im 94 in which the 



encodea an EPSPS enzym^ selected from"" 

SE(; 

A method of/ 



NO:2. SEQ ID N0:4, SEQ Jli NO-6 SFO m m^^ ^'""^ <=°nsisting of SEQ ID 

, r-v^ ijfj W0.6, SEQ ID N0:41 and SEQ ID NO:43. 



[Claim 



encodes a fusion polypeptide comnH "^'^ ^^<">«°«« 

peptide and the EPSPS X- ' " ---te^inal chloroplast transit 



enzyme. 
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9^. A method of Clairl 96 



in which Xi is D or N; Xz is S or T; X3 is S or 
T;X4isV,IorL; andXsisPoi]©. 

afe. A method of ClaiU 97 in which the structural DNA sequence 
encodes an EPSPS enzyme se^.cted from the group consisting of SEQ ID 
N0:2, SEQ ID N0:4, SEQ ID UOfi SEO 

9p. A method of Qlaii 
forth in SEQ ID N0:3. 



SEQ ID NO:42 and SEQ ID N0:44. 
in which the EPSPS enzyme is that set 



190. AmethodofClain 



\ 



group consisting of CaMV35S and EMV35S promoters 

7 



99 in which the promoter is selected from 



the 




i 



